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Abstract 
The purpose of this research was to compare basic mathematic skills based on the students studying approaches. In order to carry 
out this study, a sample of 139 students in the second (spring) semester of 2009 academic year studying in Ahwaz university  
were chosen through a cluster method at random. Approaches Study Skills Inventory for Students (ASSIST) is used to measure 
the student studying approaches. Based on Bayesian information criterion (BIC) regarding ASSIST scale, the students are 
classified into three groups. By two-step cluster method analysis the students are classified as strategic, surface and deep studying 
approaches. The findings of one-way (ANOVA) show that students’ mathematic basic skills were significantly different among 
students who adopted different studying approaches viz-a-viz strategis, surface and deep approach. LSD post hoc test indicated 
that the students with the deep studying approach have higher basic mathematical skills in comparison with that of students with 
surface and strategic studying approaches.  
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1. Introduction 
  
Today's students live and work in the twenty-first century, in an era dominated by computers, world-wide 
communication, and by a global economy. Jobs that contribute to this economy require workers who are prepared to 
absorb new ideas, to perceive patterns, and to solve unconventional problems. Mathematics is the key to opportunity 
for these jobs (Steen, 1989). Despite these applications of mathematics in life and professions, mathematics is still 
troublesome and a leading anxiety for most people and students.  
 
Research in mathematics education indicates that there are many factors influencing mathematics performance and 
achievement. A review of literature on mathematics, self-concept, mathematics self-efficacy, learning styles, 
mathematics anxiety, and attitude toward mathematics has shown that these variables are related to mathematics 
performance and achievement (McCoy, 1992; Bassant, 1995; Ma, 1999).                                     
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One of the variables probably related to mathematics performance is the studying approach. The studying approach 
refers to how a learner is engaged in the subject matters. Biggs (2003) has identified three different approaches to 
studying: i) deep approaches are characterized by a preference to work conceptually and are driven by intrinsic 
curiosity. ii) strategic approaches are characterized by a focus on obtaining high marks and organized studying; and 
iii) surface approaches are characterized by an intention to achieve a pass, avoid too high a workload, 
misunderstanding requirements, and or thinking that factual recall is all that is required. Finding indicated that 
surface approach is associated with a less successful academic performance and deep and strategic approach is 
associated with higher academic performance (Diseth & Martinsen, 2003). There is a little research about the 
relation between the studying approaches and the mathematics performance. Crawford, Gordon, Nicholas and 
Prosser (1998) concluded that “…fragmented conceptions of mathematics are associated with surface approaches to 
learning mathematics”. On the other hand, cohesive conceptions of mathematics are associated with deep 
approaches to learning mathematics when students holding cohesive conceptions of mathematics adopt deep 
approaches to learning mathematics, and have very different interpretations of learning mathematics.  
 
Statistically, the high number of educational fall-off in mathematics is a common problem of Iranian students. The 
findings of the third international mathematics and science study (TIMSS, 2003) emphasize the weak performance 
of Iranian students in the mathematics fields. The results of these researches indicate that Iran ranks 34th in 
mathematics of the third grade in secondary education among 46 countries and 22th   among 25 countries of fourth 
grade. Therefore, it is necessary to inquiry the reasons for the students failure and to determine the variables which 
can be inquired for the students studying approaches. The studying methods of successful individuals are one of the 
influential ways to find the best method of studying and learning. Identifying the studying procedures of successful 
individuals and teaching these procedures to other students can play an important role in promoting the national 
culture and improving the education quality. 
 
The studies which were carried out on the relationship between studying approaches and the mathematics 
performance indicated some measure of correlation between mathematics performance with studying approaches or 
learning methods. However, these studies do not particularly indicated the type of individuals with specific studying 
approaches in relation to mathematical skills. Thus the aim of this study is to compare students’ mathematics skills 
based on the different studying approaches. Accordingly, two research questions are formulated:                                     
1) How many clusters of studying approaches do we have among university students?                                                 





Participants of this research are all students from Ahwaz University who had been studying at the second semester 
of 2009 academic year, and the sampling method is cluster method. A number of classes are picked out randomly 
from students of computer, accounting, and banking major. Total sample includes 139 students (35 males and 109 
females) and their age ranges from 18 to 39 years old, and the mean is 22.47 years old and standard deviation is 2.71 
years old. To measure their basic mathematical skills, we used a five-choice test of 15 items which was used in 
Johnson & Kuennen (2006). To measure the students studying approach, the short version of the list scale of 
Approaches & Study Skills Inventory for Students (ASSIST) was used. This instrument was adopted from Entwistle 
(2008). This scale has three factors and each factor has 6 items with 5 point Likert scale (1=disagree to 5=highly 
agree) The sum of each factor values indicates the amount of strategic, deep and surface approaches. Cronbach 
alpha's reliability coefficient was 0.67, 0.51 and .062 for strategic, deep and surface approaches respectively.              
                                   
Data analysis is carried out through two stages. In the first stage in order to answer the first question and to 
determine either the numbers of the studying approaches among the students or the number of groups which can be 
sorted by ASSIST scale, we use Bayesian Information Criterion (BIC). After that we determine the numbers of 
groups by use of two step cluster analysis with the maximum likelihood criterion in order to classify the students in 
groups and to identify the studying approaches. Then through the second stage, to answer the second question, we 
use the One-way Analysis of variance with dependent variable of the basic mathematic skills and independent 
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variable of the studying approaches. The post hoc test, the least significant differences (LSD), is used to study the 
significant differences of approaches in the basic mathematic skills. To analyze the data and answer the research 
questions we use SPSS Software, Version 13.  
   
3. Findings 
 
Table 1 illustrates the correlation between students’ basic mathematic skills scores and each sub-scale of ASSIST 
studying approaches. As you can see, basic mathematic skills have a significant negative relationship with the 
surface studying approaches(r=-0.23, p<0.01). On the other hand, with the decrease in the surface studying 
approaches, there is an increase in the basic mathematic skills. Also there is a direct relationship between the basic 
mathematic skills and the deep studying approach, but this relationship is not significant (r=0.126, p>0.05). The 
basic mathematic skills has a significant positive relation with the strategic studying approaches(r=0.226, p<0.01). 
On the other hand, with the increase in the strategic studying approaches, there is an increase in the basic 
mathematic skills.                                                     
Table 1. Correlation of basic mathematic skills with ASSIST sub-scales 
 
N P-value Math performance Approach 
139 0.007 -0.23 Surface 
139 0.007 0.226 Strategic 
139 0.141 0.126 Deep 
                                                                  
Figure 1 indicates the computed values of BIC criterion by their number cluster. The standardized values of ASSIST 
and the sub-scales of ASSIST are used to compute BIC. Figure 1 shows the value of BIC of the cluster and as it can 
be seen number 3  has the lowest (BIC=275.56).Therefore in order to answer the first research question, We must 
say that the number of the cluster which can be determined by ASSIST scale for the students studying approaches 
are 3 clusters.  
 
 
Figure 1: Value of BIC criterion by the ASSIST cluster 
 
After determining the number of the cluster, the students are classified into clusters by two step cluster method and 
by use of the maximum likelihood criterion, and in order to determine the clusters’ names and to identify the 
students studying approaches, we compare the mean of the clusters. 
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Figure 2: Error bar plot of the sub-scales standardized volume in each cluster 
 
Figure 2 illustrates the plot of the means error bar standardized for each sub-scale. As observed, 47 students are 
classified into the first cluster. The mean middle bar indicates the group strategic approach as at a higher level in 
comparison to the means of other bars. The students who are included in this cluster are known as those using the 
strategic studying approach. Also 45 students are classified into the second cluster. Their surface studying approach 
sub-scale means is higher in comparison with other sub-scales. The students of this cluster have the surface studying 
approach and 47 students are in the third cluster, whom maybe categorized as having the deep studying approach.        
 
Table 2. Mean and standard deviation of basic mathematic skills in each cluster 
 
Surface(n=45) Surface(n=47) Deep(n=47) Approach 
8.24 8.91 10.51 Mean 
3.73 3.29 2. 93 SD 
 
Table 2 indicates the mean and standard deviation of basic mathematic skill test for each cluster of the studying 
approach among students. In order to study the significance of means differences in basic mathematic skills between 
students studying approaches, one-way ANOVA was conducted. The independent variable is the students studying 
approach and dependent variable is the basic mathematic skills as shown in Table 3. As the table shows, basic 
mathematic skill mean has a significant differences in different studying approaches (F (2,136) = 5.6, p<0.01).  
                                                                      
Table 3. One-way ANOVA for perfection the variable effect on math's performance 
 
P-value F Mean square df Sum of squares Source 
0.005 5.6 62.72 2 125.45 Between groups 
  11.2 136 1523.71 Within groups 
   138 1649.16 Total 
 
Table 4 indicates the multi-comparison of the means in the basic mathematic skills using the LSD method. 
According to this table, there is not a significant difference between strategic and surface studying approaches 
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(p=0.339). The mean difference of the basic mathematic skills between the deep and surface studying is positive and 
significant (p<0.01), and between the deep and strategic approaches is positive and significant (p<0.05). On the 
other hand the students with deep studying approaches have higher basic strategic and surface studying approach.           
 
Table 4. The summary of LSD test for comparing the mathematics skill mean of studying approach 
 
P-value Standard error Mean differences(I-J) Approach(J) Approach(I) 
0.339 0.698 0.64 Surface strategic 
0.001 0.698 2.27 Surface deep 
0.022 0.690 1.60 strategic deep 
 
4.          Conclusion 
 
This study aims to compare the basic mathematic skills among different studying approaches of the university 
students. The correlation of the basic mathematic skills with studying approaches indicates that these skills have 
positive relation with the strategic approach and a negative significant relation with the surface approach. There is 
also a positive relationship between the basic mathematic skills and deep studying approach, although it is not 
significant. Consideration of the analysis of correlation indicates the occurrence of variables together while the 
analysis of correlation does not indicate which group of students scored higher than the others. The cluster analysis 
makes it possible to classify the students into three groups. The one-way ANOVA analysis and multi-comparison of 
LSD confirm that the students with deep studying approach have higher basic mathematic skills than the students 
with the surface and strategic studying approaches. 
 
Saif (2007) concludes that “…in measuring the students’ performance, teachers should design items which 
encourage understanding, judgment and critical thinking of learners, so that the learners understand the concepts and 
subjects through a deep approach. Beside the casual tests, teachers had better provide students with homework 
which need higher mental activities and ask the learners to do these activities for learning (p.629)”. In mathematical 
instructions, the teacher should try to apply methods which promote the students problem-solving skills and its 
instructional the subject. This judgment ability and the review of the previous method could be raised in the 
students' minds and the teacher should avoid giving the homework which was explained completely in classes and 
those which don’t require any creative mental activities. Unfortunately some teachers and mathematics lectures use 
the items in test which were answered during class sessions and this leads to the surface studying approaches among 
students.                                         
                                                  
In educational systems, there is a little emphases on training the appropriate studying method and it is believed that 
students would discover proper procedures of studying and learning automatically. But it is necessary for students to 
learn the proper methods, techniques and procedure of studying. There is considerable contemporary research to 
suggest a link between good teaching and a deep orientation to learning (Crawford et.al., 1998; Biggs, 2001). The 
use of active learning strategies in the classroom enables students to apply mathematical concepts and to foster 
meaningful learning (Crawford & White, 1999).  
 
Based on the findings of this study, in which higher basic mathematics skills students were associated with deep 
studying approach, it is recommended that mathematics teachers need training into studying and learning 
approaches and how these approach are applied for learning and educational improvement. It is necessary to study 
the educational impact on such methods and studying approaches and mathematics performance by experimental 
methods. For example the studying method proposed by Danserau et. al., 1979 is one suitable method to increase 
learning and studying of mathematics. Other methods such as cooperative learning method can be probably suitable.  
Research findings suggest that cooperative learning strategies are typically associated with improved student 
achievement (Ma, 1996). 
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